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Ou(x, $t$) $=h(x,t,u(x,t))$ , $(0<x<\pi, t\in \mathbb{R})$
$u(0,t)=u(\pi,t)=0$ , $(t\in \mathbb{R})$ ,
$u(x,t+2\pi)=u(x,t)$ , $(0<x<\pi, t\in \mathbb{R})$
, $h$(x, $t,$ $\xi$) $\xi$ ,
asymptoticauy linear
go(x, $t,\xi$) $:=h(x,t,\xi)-b_{0}\xi=o(|\xi|)$ $(\xiarrow 0)$ uniformly in $(x, t)$
$g(x, t,\xi):=h(x,t, \xi)-b\xi=o(|\xi|)$ ( $|\xi|arrow$ oo)uniformly in $(x,t)$
. (WE) $u=0$ ,
non-resonant case $(b0\not\in\sigma(\square ))$ , ,
$h(x,t, \xi)$ $\xi$ (cf. [1],
[2], [3] $)$ . , resonant case $(b_{0}\in\sigma(\square ))$ $b_{0}\in\sigma(\square )$
(WE) , non-resonant
. , resonant case
$g$ (cf.
[1], [2], [3] $)$ . , resonant caee $g$ ,
$g$ ($x$ , $\xi$) $=\xi^{\alpha}\mathrm{s}\mathrm{g}\mathrm{n}\xi$ ($0<\alpha<1,$ $|$ \mbox{\boldmath $\xi$}| )
.
, (WE) Palais-Smale , [2]
$h$ (x, $t,\xi$) $\xi$ strong monotonicity ,
$(PS)_{e}^{*}$ .
aeymptotically linear , $=0$ $h(x,t,\xi)$
strongly monotonic [2] .
, $(PS)_{e}^{*}$ Bartsch and Diog [1]
$(WPS)_{e}^{*}$ , $b0=0$
( $(PS)_{e}^{*}$ (WPS): ).
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, [1] local linking $(WPS)^{*}$
. , gradient flow
.
, 2 local linking ,
. ,
, Krasnoselskii genus $(WPS)_{c}^{*}$
- 3 2 , (WE)
.
2 abstract theory
, $E$ Hilbert , $\Phi$ $E$ $C^{1}$
. , $E$ $E_{n}$
.
$E_{1}\subset E_{2}\subset\cdots\subset E_{n}\mathrm{C}\cdots \mathrm{C}E$, $E=\overline{\cup n=1\infty E_{n}}$ .
, $P_{n}$ $E$ $E_{n}$ .
, Bartsch and Ding [1]
$(WPS)^{*}$ .
2.1. ( $(WPS)_{e}^{*}$ )
(1) $u_{j}\in E_{n_{j}}$ , $n_{j}arrow\infty,$ $\Phi(u_{j})arrow c,$ $P_{n_{\mathrm{j}}}(\nabla\Phi(u_{\mathrm{j}}))arrow 0$ (as $jarrow\infty$)
, $\{u_{j}\}_{j}$ $(PS)_{c}^{*}$ .
(2) $(PS)_{c}^{*}$ , $\Phi(u)=c$ $\Phi$ $u\in E$
, $\Phi$ $(WPS)_{e}^{*}$ .
2.1 local linking
local linking minimax theorem
, local linking ,
2.2. (local linking)
(1) $E=V_{0}\oplus W0$ , $r>0$
, $\Phi$ $(V0, W0)$ local linking .
$\{$
$\Phi(u)\geq 0$ $(^{\forall}u\in B_{f}V_{0})$ ,
$\Phi(u)\leq 0$ $(^{\forall}u\in B_{f}W_{0})$ . (1)
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, $B_{r}V0:=\{u\in V_{0} : ||u||\leq r\},$ $B$r $W_{0}:=\{u\in W0 : ||u||\leq r\}$
.
(2) $\Phi$ ( $V_{0},$ $W$o) local linking , , (1)
$r>0$ , $\epsilon>0$ , $\Phi$ ( $V0,$ $W$o)
strong local linking .
$\Phi(u)\geq\epsilon$ on $\partial$B’ $V_{0}$ , (2)





.$\cdot$.. $\cdot$ .. $\cdot$ . $\cdot$.$\ldots$....
$E_{n}\cap V_{0}$
, $(WPS)_{e}^{*}$ local linking
, [4], [6] ,
. $\Phi$ $(V\mathit{0},W0)$ strong local linking
.
$\epsilon>0,$ $r$ >0 (2) , $\Omega_{n}:=[0,1]\mathrm{x}(B_{f}W0\cap E_{n})$ .
$n\in \mathrm{N}$ [ $e_{n}\in C$( $\partial\Omega_{n},$ $E$n) $e_{n}(0, \cdot)=id,$ $\Phi n\circ e_{n}(t, \cdot)<0$
for $t>0$ ( ). , $\Phi_{n}:=\Phi|_{E_{n}}$
. $n\in \mathrm{N}$ ,
$\Gamma_{n}:=\{\gamma\in C(\Omega_{n}, E_{n})|\gamma|_{\partial\Omega_{n}}=e_{n}\}$ ,
$\mathrm{c}_{n}:=\inf\gamma$$n \max_{u\in\Omega_{\hslash}}\Phi_{n}(\gamma(u))$
. $E_{n}$ degree
$B_{f}(V0\cap E_{n})\cap\gamma(\Omega_{n})\neq\emptyset$ for every $\gamma\in\Gamma_{n}$
? $c_{n} \geq\epsilon>0=\max_{u\in\Omega_{n}}\Phi$ (u) .
, minimax method $c_{n}+1/n\geq\Phi_{n}(v_{n})\geq c_{n}-1/n,$ $||\nabla\Phi_{n}(v_{n})||\leq$
$1/n$ $v_{n}\in E_{n}$ .
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$n$ $R>r$ $\sup(t,u)\in\theta\Omega_{n}||e_{n}$ (t, $u$) $||\leq R\mathrm{f}$or
all $n$ , $\epsilon\leq c_{n}\leq M:=\sup\{\Phi(u)|||u||\leq R\}$ $\acute{f}$
. , $\{v_{n}\}$ $c\in[\epsilon, M]$ $(PS)_{c}^{*}$






$(\Phi 1)$ $c\in \mathbb{R}$ , $\Phi$ $(WPS)_{c}^{*}$
$(\Phi 2)\Phi$ .
$(\Phi 3)$ $E=V_{0}\oplus W_{0}$ , $\Phi$ 1
(1) $\Phi$ ($V_{0},$ $W$o) strong local linking .
(2) $\Phi$ ($V0,$ $\mathrm{W}$o) local linking , $r>0$
$B_{2\mathrm{r}}E$ $(PS)_{0}^{*}$ .
$(\Phi 4)E=V_{\infty}\oplus W_{\infty}$ , $(\mathrm{i})\sim(\mathrm{i}\mathrm{i}\mathrm{i})$ $\lambda\geq 0$ ,
$\delta>0,$ $R,$ $>0,$ $R_{2}>0$ : , $u=w_{\infty}+v_{\infty}$ $(w_{\infty}\in$
$W_{\infty},$ $v_{\infty}\in V_{\infty})$ .
(i) $\langle\nabla\Phi$ (u), $v_{\infty}- \lambda\delta^{2}\frac{w_{\infty}}{||w_{\infty}||^{2-2\lambda}}\rangle>$ 0(if $||v_{\infty}||=\delta||$w$\infty||$”, $||v_{\infty}||\geq$
$R_{1})$ ,
(ii) $\langle$ $\nabla\Phi$(u), $v_{\infty}\rangle$ $>0$ (if $||$v$\infty||\geq\delta||$w$\infty||$”, $||v_{\infty}||\geq R_{1}$),
(iii) $\Phi(u)<0$ (if $||v_{\infty}||\leq\delta||$w$\infty||$”, $||$w$\infty||\geq R_{2}$ ).
2.3. $(\Phi 4)$ , (WE) $\Phi$
, $e_{n}$ .
, $(\Phi 4)$ [ $\Phi$ pseudo gradient vector field
flow . $(\Phi 4)$ ,
$R\geq R_{1}$
$U_{1}^{R}:=$ { $(v_{\infty}$ , $w_{\infty})\in V_{\infty}\oplus$ VS $\infty|||$v$\infty||<\max\{\delta||w_{\infty}||^{\lambda},$ $R\}$ },
$U_{2}^{R}:=$ { $(v_{\infty},w_{\infty})\in V_{\infty}\oplus$ u $\infty|||v_{\infty}||>\max\{\delta||w_{\infty}||^{\lambda},R\}\rangle$ ,
. , $\Phi$ $(\Phi 4)$ (i) (ii)
pseudo gradient vector field $V$ . (
[4] , pseudo gradient vector field [5]
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$\eta(0, u)=u\in\tilde{E}:=\{ u\in E : \nabla\Phi(u)\neq 0\}.$
, $V$ $V$ maximal solution
$\xi(t, u)$ [ .
, $U_{1}^{R}$ $u\in U_{1}^{R}\cap\tilde{E}$ $\eta(t, u)\in U_{1}^{R}$ (for all $t\geq 0$)
. $U_{2}^{R}$ , $u\in U_{2}^{R}\cap\tilde{E}$ $\xi(t, u)\in U_{2}^{R}$ (for
all $t\geq 0$) . $U_{1}^{R}$ $V$ flow negatively
invariant , $U_{2}^{R}$ $V$ flow I positively invariant
. , $U_{1}^{R_{1}}$ .
2.4. ([4], [6]) $\Phi$ $(\Phi 1)\sim(\Phi 4)$ , ,
$E_{n}=(E_{n}\cap V0)\oplus(E_{\mathrm{n}}\cap W0)=(E_{n}\cap V_{\infty})\oplus( E_{n}\cap W\infty)$ $(n\in \mathrm{N})$
‘ ,
$\lim_{narrow}\sup_{\infty}|$ dim $E_{n}\cap V_{\infty}-$ dim $E_{n}\cap V0|>0$ . (3)
. $\Phi$ .
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2.5. 2.4 , (3)
.
$\lim\sup_{narrow\infty}\{\dim(W_{\infty}\cap E_{n})-\dim(W_{0}\cap E_{n})\}>0$ ,
$\lim$ supn=={dim(V $E_{n})-\dim(V0\cap E_{n})$ } $>0$
2.2 abstract
theory
, $\Phi$ even . Krasnoeelskii
genus $(WPS)_{c}^{*}$ (PS)
.
$(\Phi 0)$ $n\in \mathrm{N}$ , $\Phi_{n}$ $c\in \mathbb{R}$ (PS) .
, $\Phi_{n}:=\Phi|_{E_{n}}$ .
2.6. ([6]) $\Phi\in C^{1}$ (E, $\mathbb{R}$) even , $(\Phi 0),$ $(\Phi 1),$ (\Phi 3)
. , V $M$ $:=\mathrm{i}\mathrm{n}\mathrm{f}v_{\infty}\Phi>-\infty$ ,
$k:= \lim\sup$ [dim $E_{n}\cap W_{0}-\dim E_{n}\cap W_{\infty}$ ] $>0$
n\rightarrow
. , $W_{\infty}:=V_{\infty}^{[perp]}$ . ,
$E_{n}=(E_{n}\cap V)\oplus(E_{n}\cap W_{0})=(E_{n}\cap V_{\infty})\oplus(E_{n}\cap W_{\infty})$ $(n\in \mathrm{N})$
. , $\Phi$ $k$
$\Phi^{-1}((\infty,0])$ .
2.6 $\Phi$ $(\Phi 3)$ (1) . $\Phi$
$\Phi^{-1}((\infty,0])$ .
$\dim(E_{n_{d}}\cap W_{0})=k+\dim(E_{n_{f}}\cap W_{\infty})$ $\{nj\}j\subset \mathrm{N}$
. $1\leq l\leq k,$ $j$ \in N , .
$\Sigma$5 $:=$ { $A\subset E_{n_{f}}$ ; compact, $A=-A,$ $\infty>i(A)\geq\dim(E_{n_{f}}\cap W\infty)+l$ } $,$
$c_{\mathrm{j}}^{l}:= \inf$ m
$A\in\Sigma_{f}^{l}$ uax (u).
, $i$ (A) $A\in\Sigma:=$ {$A\subset E;A$ is closed, $A=-A$ }
Krasnoeelskii genus ( [5] ). ,
$-M\leq c_{j}^{1}\leq\cdot\cdot 1\leq c_{\mathrm{j}}^{k}\leq-\epsilon$ . , $\epsilon>0$ $(\Phi 3)$ (1)
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. , $(\Phi 0)$ , $c_{j}^{l}$
$(1\leq l\leq k)$ $\Phi_{n_{\dot{g}}}$ . ,
$c_{j}^{l}arrow c^{l},$ $c^{l}\in[-M, -\epsilon](1\leq l\leq k)$ , $(WPS)_{c}^{*}$
, $c^{l}$ $\Phi$ .
, $\Phi$ $\Phi^{-1}((\infty, 0])$
$(WPS)_{c}^{*}$ ,
$c^{l}\neq c^{l’}$ $(l\neq l’)$





$u(x, t)=h$(x, $u(x,t)$ ), $(0<x<\pi, t\in \mathbb{R})$ ,
$u(0, t)=u(\pi, t)=0$ , $(t\in \mathbb{R})$ ,
$u(x,t+2\pi)=u(x,t)$ , $(0<x<\pi, t\in \mathrm{R})$ .
, $h:$ $[0,\pi]$ $\mathrm{x}\mathbb{R}^{2}arrow \mathbb{R}$
;
(h1) $h$ , $h$ (x, $t+2\pi,\xi$) $=h$(x, $t,$ $\xi$)((x, $t,$ $\xi)\in[0,\pi]\mathrm{x}\mathbb{R}^{2}$ ),
(h2) $h$ $\xi$ , $h(x, t, \xi)\neq 0(\xi\neq 0)$ ,
(h3) $b_{0}\geq 0,$ $b$ >0 ,
$g_{0}(x,t,\xi):=h(x,t,\xi)-b_{0}\xi=o(|\xi|)$ as $\xiarrow 0$ uniformly in $(x,t)$ ,







with $\overline{u_{kj}}=u_{-kj}$ for all $j,$ $k$ , $E$ .
$||$u$||$E $:= \sum_{j\neq|k|}|$j2-k$2||$ukj $|^{2}+ \sum_{j=|k|}|$ukj $|^{2}$ ,







$u_{kj},$ $v_{kj}$ $u,$ $v$ . $E$
$E^{0},$ $E^{\pm}$ .
$E^{+}$ $:=$ { $u\in E|$ $ukj=0$ for all $(k,j)$ with $j>|k|$ },
$E^{-}$ $:=$ { $u\in E|$ uk$j=0$ for all $(k,j)$ with $j<|k|$ },
$E^{0}$ $:=$ { $u\in E|u_{kj}=0$ for all $(k,j)$ with $j=|$k $|$ }.
$P^{\pm}$ $E^{\pm}$ . , $E$ $C^{1}$
$\Phi$
$\Phi$(u) $:= \frac{1}{2}\int_{Q}(u_{x}^{2}-u_{t}^{2})dxdt-\int_{Q}H(x,t,u)$ dxdt
$= \frac{1}{2}(\mathrm{I}P^{+}u||^{2}-||P^{-}u||^{2})-\Psi(u)$ ,
.
$H(x,t, \xi):=\int_{0}^{\epsilon}h(x, t, s)ds$, $\Psi(u):=\int_{Q}H(x, t,u)kdt$ ,
$\Psi$ $h(x,\mathrm{t},\xi)$ $\xi$
. , $\Phi$ (WE) .
, 2.4 $E$ $E_{n}$
.
$E_{n}:=$ span {$\sin jx\sin kt,\sin jx\cos kt|0<j$ $\leq n,$ $|$k $|\leq n$}.
3.1.
1. Nonresonant case (b\not\in \sigma ( )) , $(PS)_{c}^{*}$
.
2. [1] , $\Psi$ E $L^{2}$
, $\Phi$ , $(PS)_{c}^{*}$ $(WPS)_{e}^{*}$
.
3. $h$ (h2) strong monotonicity;
$\exists\epsilon>0\mathrm{s}.\mathrm{t}$ . $(h(x,t, \xi)-h(x, t,\eta))$ $(\xi-\eta)\geq\epsilon(\xi-\eta)2$ f$\mathrm{o}$r all $x,t,$ $\xi$ , $\eta$




(C1) $g$ , $G$($x$ , $\xi$) $arrow+\infty$ (as $|\xi|arrow\infty$) uniformly in $(x, t)$ ,
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(C2) (a1) (a2) $0<\alpha\leq\beta<1,$ $\beta-\frac{\alpha}{2}<\frac{1}{2}$ ,
$c_{1},$ $c_{2}>0,$ $d$l, $d_{2}\geq 0$ :
(a1) $|g(x, t,\xi)|\leq c_{1}|\xi|^{\beta}+d_{1}$ , $G(x, t,\xi)\geq c_{2}|\xi|^{\alpha+1}-d_{2}|\xi|$
(a2) $|g(x,t,\xi)|\leq c_{1}|\xi|^{\beta}+d_{1}$ , $G$($x$ , $\xi$) $\leq-c_{2}|\xi|^{\alpha+1}+d_{2}|\xi|$
(C3) $\delta>0$ Go (x, $t,\xi$) $\geq 0(|\xi|\leq\delta)$
(C4) $\delta>0$ $G_{0}$ (x, $t,\xi$) $\leq 0(|\xi|\leq\delta)$
,




1. resonant case , (C1) or (C2) ,
$(PS)_{c}^{*}$ .
2. local linking , [1]
.
.[1, lemma 5.4.] $b_{0}=0$ . $\Phi$ $(V\mathit{0}, W0)$
strong local hnking . , $V0:=E^{+},$ $W$o $:=E^{0}\oplus E^{-}$
.
.[1, lemma 5.6.] $b_{0}>0$ . $\Phi$
($V0,$ $W$o) local linking
$\{$
(1) $V\mathit{0}:=X_{0}^{+},$ $W0:=X_{0}^{-}$ (if $b0\not\in\sigma(\square )$)
(2) $V0:=X_{0}^{+}\oplus X_{0}^{0},$ $W\mathit{0}:=X_{0}^{-}$ (if (C4) hol&)
(3) $V\mathit{0}:=X_{0}^{+},$ $W0$ $:=X_{0}^{0}\oplus X_{0}^{-}$ (if (C3) holds)
,
$X_{0}^{+}:=\{w\in E$ : $w(x,t)=$
$\sum_{2,g^{l}-k\sim>b_{\mathrm{O}}},u$kj $\sin jxe^{:kt}\}$ ,
$X_{0}^{0}:=\{w\in E$ : $w(x,t)= \sum_{j^{2}-k^{2}=b_{0}}u_{kj}\sin jxe^{:kt}\}$ ,
$X_{0}^{-}$ $:=\{w\in E$ : $w$ (x, $t$ )
$= \sum_{j^{2}-k^{2}<b_{0}}u$kj $\sin jxe^{ikt}\}$ .
.
184
3. $b_{0}>0$ , $\Psi(u)\geq a||u||_{L^{2}}^{2}$ ( ||u||L2 ) $a>0$
.’
, $(PS)_{0}^{*}$
. , $\Phi$ $(\Phi 3)$
.
:
$X^{+}:=\{u\in E$ : $u(x,t)= \sum_{j^{2}-k^{2}>b}u_{kj}\sin jxe^{ikt}\}$ ,
$X^{0}:=\{u\in E$ : $u(x,t)= \sum_{j^{2}-k^{2}=b}u$kj $\sin jxe^{ikt}\}$ ,
$X^{-}:=\{u\in E$ : $u(x, t)= \sum_{j^{2}-k^{2}<b}u_{kj}\sin jxe^{ikt}\}$ .
, $(\Phi 4)$ .
.[4] $h$ $(h1)\sim(h3)$ , (C2)
. , (ii), (ii) .
(i) (C2) (a1) , $\Phi$ $V_{\infty}:=X^{+},$ $W$oo $:=X^{-}\oplus X^{0}$
$(\Phi 4)$ .
(ii) (C2) (a2) , $-\Phi$ $V_{\infty}:=X^{-},$ $W$\infty $:=X^{+}\oplus X^{0}$
$(\Phi 4)$ .
3.3
$b_{0}\in \mathbb{R}$ , :
$b_{0}^{+}:=$ max{\lambda \in \sigma ( ); $\lambda<b_{0}$ }, b0-:=min{\lambda \in \sigma ( ); $\lambda>b_{0}$ }.
2 2.4 $\Phi$ .
3.3. $h$ $(h1)\sim(h3)$ . $(\mathrm{A}1)\sim(\mathrm{A}4)$
(WE) .
(A1) b0\not\in \sigma ( ), b\not\in \sigma ( )and $b\not\in[b_{0}^{-}, b_{0}^{+})$ ;
(A2) $b_{0}\in\sigma(\square ),$ $b\not\in\sigma(\square )$ ,
(1) $b\not\in[b\mathit{0}, b_{0}^{+})$ and(C3);
(2) $b\not\in[b_{0}^{-}, b0)$ and(C4);
(A3) 4\not\in \sigma ), $b\in\sigma(\square )$ ,
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(1) $b\not\in$ [bi , $b_{0}$ ] and (C1) or (a1) of (C2);
(2) $b\not\in[b_{0}, b_{0}^{+}]$ and (a2) of (C2);
(A4) $b_{0}\in\sigma(\square ),$ $b\in\sigma(\square )$ , \vdash
(1) (C3), $b_{0}\mathrm{g}$ $b$ and (C1) or (a1) of (C2);
(2) (C3), $b_{0}^{+}$ x $b$ and (a2) of (C2);
(3) (C4), $b_{0}^{-}\neq b$ and (C1) or (a1) of (C2);
(4) (C4), $b0$ $ $b$ and (a2) of (C2);
33 , $(\mathrm{A}1)\sim(\mathrm{A}4)$ , 31
$\Phi$ 2.4 .
2 2.4 3.1 32
, $(\mathrm{A}1)\sim(\mathrm{A}4)$
, $b$ $b_{0}$ .
3.4 $h$ (x, $\mathrm{t},$ $\xi$ ) $\xi$
$h$ (x, $t,$ $\xi$) $\xi$ , 2 26
33 .
3.4. $h$ $(h1)\sim(h3)$ , $h$ (x, $t,$ $\xi$) $\xi$
. , $(\mathrm{A}1)\sim(\mathrm{A}4)$
(WE) $k$ . , $k$
$k=\# K_{\dot{l}}$ .
(A1) $b0\not\in\sigma(\square ),$ $b\not\in\sigma(\square )$ and $b\not\in[b_{0}^{-}, b_{0}^{+})$ with $k=\# K_{1}$ (if $b<b_{0}^{-}$ ), $k=\# K_{5}$
(if $b\geq b_{0}^{+}$ );
(A2) b0\in \sigma ( ), b\not\in \sigma ( ), ,
(1) $b\not\in[b_{0},b_{0}^{+})$ and (C3) with $k=\# K_{3}$ (if $b<b_{0}$ ), $k=\# K_{5}$ (if $b_{0}^{+}\leq b$);
(2) $b\not\in[b_{0}^{-}, b\mathrm{o})$ and (C4) with $k=\# K_{1}$ (if $b<b_{0}^{-}$ ) $,$ $k=\# K_{6}$ (if $b0\leq b$);
(A3) b0\not\in \sigma ( ), b\in \sigma ( ), ,
(1) $b\not\in[b_{0}^{-} , b_{0}]$ and (C1) or (a1) of (C2)
with $k=\# K_{1}$ (if $b<b_{0}^{-}$ )
$,$
$k=\# K_{7}$ (if $b_{0}<b$);
(2) $b\not\in[b_{0},b_{0}^{+}]$ and (a2) of (C2)
with $k=\# K_{2}$ (if $b<b_{0}$ ), $k=\# K_{5}$ (if $b_{0}^{+}<b$);
(A4) $b0\in\sigma(\square )$ , b\in \sigma ( ), , \vdash
(1) (C3), $b_{0}\neq b$ and (C1) or (a1) of (C2)
with $k=\# K_{7}$ (if $b0<b$), $k=\# K_{3}$ (if $b<b_{0}$);
(2) (C3), $b_{0}^{+}\neq b$ and (a2) of (C2)
with $k=\# K_{4}$ (if $b<b_{0}^{+}$ ) $,$ $k=\# K_{5}$ (if $b_{0}^{+}<b$) $;$
(3) (C4), $b_{0}^{-}\neq b$ and (C1) or (a1) of (C2)
with $k=\# K_{1}$ (if $b<b_{0}^{-}$ ) $,$ $k=\# K_{8}$ (tf $b_{0}^{-}<b$);
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(4) (C4), $b0\neq b$ and (a2) of (C2)
with $k=\# K_{2}$ (if $b<b_{0}$ ), $k=\# K_{6}$ (if $b0<b$);
,
$K_{1}:=\{(j, k)\in \mathrm{N}\mathrm{x}\mathbb{Z}| b<j^{2}-k^{2}<b0\}$ , $K_{5}:=\{ (j, k)\in \mathrm{N}\mathrm{x}\mathbb{Z}|b0<j2-k2<b\},$
$K_{2}:=\{(j, k)\in \mathrm{N}\cross \mathbb{Z}|b\leq j^{2}-k^{2}<b0\},$ $K_{6}:=\{(j, k)\in \mathrm{N}\cross \mathbb{Z}|b\mathit{0}\leq j^{2}-k^{2}<b\}$ ,
$K_{3}:=\{(j, k)\in \mathrm{N}\mathrm{x}\mathbb{Z}|b<j^{2}-k^{2}\leq b_{0}\}$ , $K_{7}:=$ {(J-, $k)\in \mathrm{N}\mathrm{x}\mathbb{Z}|b0<j^{2}-k^{2}\leq b$ },
$K_{4}:=\{(j, k)\in \mathrm{N}\mathrm{x}\mathbb{Z}|b\leq j^{2}-k^{2}\leq b\mathrm{o}\}$ , $K_{8}:=\{(j, k)\in \mathrm{N}\mathrm{x}\mathbb{Z}|b0 \leq j^{2}-k2\leq b\}$ .
.
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